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(54) DEVICE FOR INJECTION-MOLDING OPTICAL PARTS AND 
INJECTION-MOLDING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce 
optical parts high in surface precision 
without generating shrinks when the 
glass injected into a forming die is 
cooled by supplying a molten glass to 
the forming die to injectionmold it and 
then pressing the glass kept at a temp, 
close to its yield point. 
SOLUTION: A glass with the viscosity 
controlled to 102 to 105 poise close to 
the working point is injected into a 
forming die from an injection nozzle, 
then transferred to a press stage 22 
with the temp, appropriately controlled 

to maintain the viscosity close to the yield point slightly lower than 
the glass transition point, i.e., 1010 to 1012 poise, and the upper d.e is 
pressed by the weight of a pressing means. Further, the forming die is 
transferred to a slow cooling stage 23, and the glass is slowly cooled 
from close to the yield point until the viscosity of 1014 18 to 1018 
poise close to and above the distorsion point is reached. 
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'-io s poise ^off *^iaflsottaa*«'ca 

*ifi»C0ttK, BP^ 1 1 0 12 p o i s e<DttK* 
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[Iff*® 1 ] JiE?£n a n©lfc2fM *1MZ-tc* ttrf^t, 

lit, mftB^M^tti^X f-y^67'U7Xf 
- ^ CC »ff $ -t± & £ 5 CC L tc C £ * t ? S If #3® 1 

^ 6 ifflili 2/ ^ X 3&sg$ffl T £ IftihT 5 - R 
[11*54] HiTiB^-^««tt, WiBx^i'rt©*/^ 

f # * f ^a*K^s«fi6i u/cc i^uti-r 
3 fBK©*^»iP 0 ©»maap*a. 
[ m^m 6 ] mmm tasaex -r - cd m cc m tzm&m. 

[iff*® 8] mfc^tmmtte* ^B#CC«, Wtfefflt* 

7 iBtgcD^^ a a D cD^ai^^ao 

& £ <fc 5 fc^ft pJtefcflteS£ l/cci j&wa £ -r -Sit * 

^7 SB»©*^^©ff*ffi|^i8B. 

[g»*« i o ] mrts njmmmtt <ti^w<i: ©rate 
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Z>mf& il/cCi £r1#@ §ff *£ 7 IBig©^^ 

[f»#^i l] fuifi^ux^g^, fulB"5j«ffla^± 

ci*w«i-rsi»*ffl8, s**49»^»n*gi o 

[fs*^ i 2 ] wiB^saBtt«wsoaffi*«F/c-& 
selector, zvimmmt&tf^xicmMvffim 

im^m 1 3 ] mztf'? xmtti^m*. n ? f*/^x 
*8f-rs^y>^g(!:, c©^y>^©^cc»jiS 

9BK:S6SF03fcn y F#^X£fJtfj>'X;UM&cfat:rTjfPS& 
©SB^fflft-rsc tic J: ot, WS©JE*TS«I^^ 

^^sfm^^^^ffiriBfiS^K^rs^i ucc 
i i -r si* 1 Mm<o^m^n<ommmm 

1 4 ] Miaihrwffi^- f y v zt&immtz 

30 cit*^ 1 5 ] mnzmmmvibti&mmmx- f y * 
^6*. -eti-encos-ftniiffl*- f y * ^<t» y > y^cc 

i»i«0m B B %RieK:iSiBpj||6ft*ai Ltec i 

^r^is: i -r ^>ii*^ 1 3 &m<Dft^uFu<DMmmm 
a. 

1 7 ] MuzmM&tf^ x<DftAm<Diim&3&B 
&LT<Dt?vX<D 1 ttmz 10 2 -10 s poise <D$aM 
T* 0 , 7'^B$^7^ ©® III 1 0 1 0 
— 1 0 12 p o i s eCD^HT'^^Ci^^SSci-r-Sif* 

[S»«S18] fulB^UXtC^O, lOOgf/cm 
50 2 - 1 5 0 kgr f/cm 2 ©ffi*«rfPffl3-!±SJ: ^6c L 
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fee -r*»3joi i 2 %m<oyt^^h<ommm 

m^m i 9 ] ^u^acc, #^*©^**jeu:© i 

0 14 -1 0 18 p o i s eOttKi *t ^ <£ 
[0 00 1] 

[»«oit48ffli»»] ^^x^flnf^ur 

[0 00 2] 

7'«J 7^-At,/c*7^MMW^fUt, CCD:?' 

[0 0 0 3] CCT, #^**ft»js©*5 

[0 0 0 4] f&Bmtctetf&^ + v^jftttCtf^x&iZ 
[0 00 5] 
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SSK:«jtel/fc«ec % ^*i£?££P-r&#J, #^xcD@ffMfc 
***&*£l£SiaK«:4 5 0°C— 4 0 0 6 C"C^>0, C<D«k 

[0 00 6] *»l9KW±cc>jS«:a*r&Stifc*>©'c 

[0 00 7] 

— «#c©* + fcT7w&ciic;. ffitttfiWKcWjp-r 

tr^ -f rt^^oiE^-e^M^^^^iiA-r^^^ 
flaggartcci£A3tifc^x*«ijErs 

[000 8] CC-C, ^7^«ffi*a»*fWRS»^^- 

goat^fc'jx^ f^as-rs^-c, asm* 

[0 00 9] ^U^«t^r«:BSjh"r*^:a«>©4>Ot?** 

[ooio] ^ux^sccioflnff-rsis^*. 
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W"Cff«r-rs»nffi«i*«iLfc»Hiffl*- F y ^ ^6 

yX;^h-^&aOn^ F#^x©fl^fiffi{c£r»] 10 
after, JnJEBB*>e>p K//^x©H®tti!ii3&orci 

ffll^i, *faStJB^^-^«:«»<3r>»Uifla*- h y * 

[0012] *^CD»fflflE»*SEtt, fiRJBn^O 20 

r C <D$ZMM%: -en^C&A 3 ft #-5 * <DmBgb&i&m 

[0013] sjK^^^oaA^fe^sffat^HftK 

Tift*^7XOttKttl 0 2 -10 s poisei 
U ^W^^«CfeWSJSia^Jft«<D^^©ttSttl 0 30 
10 — 1 0 12 p o i s e i-r-5©*s»*OC4„ Sfc. W 
Xl,c£Z>ffimte. lOOg f /cm 2 -150kgf/ 
cm 2 ©WM*ftffl$1±£J:5K-r*itfSc> 11 3 6CC, 
^"U^fiCC, ^7^©l^jy±C51 0 14 ^1 0 18 p o 

[0 0 14] 

tto^jscco^rBwrr*. *-r, 01 7*^03 «c»hh 

fetor****. ^MCcJ:0^5n-5^^ D n n^^ 
B©fc<mc raffias ft&t». 

6 tib£ $ ft £ 0 JPM 2 tt J:ffl9JHS» 2ai TffllJO® SB 

2 b icc2^wstirc^. ^ir, cftfciWjacrF 

ffiiJ<D§jPMSB2 a . 2 b CCfcl: jiTOCMTr £3E*»B<E> 
M5a, 5 b#2ffii^B&3ftr*5*), ^— 
SJtM3SCTFS4« v *ti-en«a?L5 a, SbrtCC 50 
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»Ai*ftri>& 0 _hM3 iT14 <tCDfs]&#\ BfS©ra» 

6£&9, CCD** tfrw 6tt±SE3(Z>Tffi<!:TS4© 
<fc CC*ft^ftJgJsS0/cftffi^©|£^ffi3 a , 4 a 
£:^t?&<Dr£>£ 0 

[0016] JbflHJHSaB2 a £T<»IMa52 b £<D*g^r 

««>t tffli ^nnsa* 6 & •spoils 9 #sjgj& 

[0017] -^©T14{J 4 TMIM^952 b<D^?L5 
TS!H5£tf>l Ott, TMIHMW2 baan r SE4«c. -e 
0*t>#il?Ll l3^6?l€?ft<i, T14ii 

[0018] _h^3 «*fWfiBg*tf 5BRCC». 
g&cfiBH»tf>L/r, +tt'^ 6 *jaiE&^ttCcfi5J*-r 

3®?L5aOJifflS|5Mfc»S^«fiS3ti"C, A^Yt$^ 

^3 biataftSSl 2©JSSi<I>iaitCtt6*fal 3*i$g 
#^n-c*j^, *?fciitaiRS^l 2©iS^K:«, ASs^ 
M3©77>S?3 bO^a^D/J^tt^fffiisCcoyt^ 

1 3CCJaUT:T*CcJip»$nsCiCCJte-6. 
[00 19] $6tC, JHS2CC*5^5^^U7<D3iK7 

b cc^ws^ffi^oiapsptc^ff o/cag<ote6p«j 

^ 6 CDIMPgi53a^(D ^7^ X * fflacc SJg^fc 3 -t± J: 0 
[0 02 0] «_h©flta5£W"*- 1 6*» 



[o 02 i ] mm^m^- ^20^ mmmi^ 

ifrh>f- h 8 £iH-c*i* -< 6rtot«*S£nsg~c 
comic jm>&i®&$tix, tts^ffiTb^cc^^fc 

[0 02 2] ^CCC, ^ 2 1 1 

^*t^^ 6rtCC^M#^X££y&^SX^-^-C£> 

[0 0 2 3 ] &TtHffl#- h y *2>3 Ote, ^5tC^U/c 

3 1 (DSSSfflKcfct, *f*JI^f1^irSME^3 3#»W 

->y >^3 i tc^ex h>3 47&^cDtt 

^3 6Wf)ntfc^ CtlCCcfc-^-ru K^/^^3 

STC*& 10 J -10 s poi se, ff^K^lO 3 
-10 4 p o i s eSgCDl&Kttt&~e£>So 
[0 0 2 4] lCCfiS0S[l3^3l»3ii 
Sh^i, ^OX^Vl/7CT)JPM2CD^M^O^PBP^ 

ftlJEE^3 3ft«:«ftlE*^S-ti"C, fXh>3 4 
CCctOn^ F2/^*3 5©SjjJ»*Jip»tSCiK:J:o 

F^^3 5»ttH?ti^citc^f) s mm 

y 3 2 Et&*s y > ^ 3 l <DftmW\<DMfr~c&WkVi 

So 

[0 02 5] 7'l/XXf-^2 2^ 4 JtJtfJf&7f5 

^0^£P£lt"rS/c#)Ct, J^3£_b£P^2jnJEL 
±M3^T^4(DK^M3 a. 4a^:iE^C|g^ 
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g4 0^6nrc^ o ccd^u^^S4 0«, fy 

>#4 1 tCcfc«3#HMB»3nsr-A4 2©T«KH5(C^ 
h4 3*±Ta6?JtBCc3»$-a:SCiCc<fci3«fiS3 

F4 3cc«RBKsaioiHa!2tcs6#L/c2ffl 

BFfO±^3^flnJE-rS/c^(D»ni3ESP4 3 a^fflBrKW 

^ns 0 

[0 02 6] 7'UX^7*- >?2 2 CC*5(,>-03:, ^/^X^ 

HflB^«ottfltK:« teRMr , ->:t-fh43K:«fc* 

10 ^UX^r^f^o CCD^'UX^, ^x-Y h4 3 <DfiS£: Jh 
M3KfP/B$-ti SkO-C&O, CCDV^-t h43^Cj:^ 
_hM3tetf;tal 3CCtnbrfflE;?nSC<hCc£:So CC 
■C, B 6 (Ctet* ^.x^f h 4 3 3&s±Sa3*»6*t 

mOtct£m&, F4 3CC<fc»3-bM3 

tri*»&ecK. ^x-T h4 3(D*fi^Wrttfc^r«iE*s 
^F+^CC&SC £<b£>So *©«fc 5 ->y> 
* ^ h43 ccssrr**^ MWSMI 

[0027] ^uxxf-^2 2 tcfci^r^^^ns^/ 

So — «tc, ^^^©K»jS<DttS«Kai 0 ll poi 
5Ci3&»e, fc^©^jE^T^O#ffiitt?&So 
0 l0 -l 0 u pois e<Df t ^£*S^irS<£ J 5&C, Stf0 

^ciagfiw s « 

[0 0 2 8] £6&C. ^^^-r-^2 3&WzW£>tl~C^ 
30 So C<D»»X^-SP2 3tt^^*3e»CCJSIR^6 
^^^tcMS^'C^^CC^^^^^SJ-rSo 

10 H -10 18 poise©ffit$)0 4 CCDife 

^^oSCiiC^S^e, lO^-lO^poise 

t^2 3tC^5l^r^, ^7^^<D^^^CD^jSt^^C^f#$ 
nSo &*5. C<D»»X^-^2 3-c^^^^^t 

&S<£5&*§^cte. h 4 3^t!<S0/c^$-C^ 

40 ^f-^2 3«AT^^ -^2 3 

[0029]^lt 4 *a©»iPX^-^2 3 5Ctetir 
Ei, r - ^ 2 3 ri^tc * T^iP $ tir 4 

(cHJBttJBCc & o it 13 7 ^ ^ 0 ffl 0 pTffi&«afl[ t S 

[0 0 3 0] *SSW©»afiS&«{g»^-h© J: 5 tcfltfiR 

[oo3i]*i RRjgaa i «a[j»tf>gMitcc o sas«> 

50 •iS$n/c«i"C, fl£JgS!^J»^^-^2 OCClKSS 
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tea v K^X 3 5 3^5feSflBtcfip»Sti-S. cti6cJ:o 

f*j&c{**£ u -5 * #s * i f>> ^mm? z> nttfc 

[0 03 3] **tf<f*-f 6rt©^-7^*i^c*stta©iSC* 

?ti:6n^ 0 »il3&^*l/X^f-^2 2tC»ffTS 
>-y >#4 l3W±^6TKOr, ^x^h43© 
HlEgU4 3a^±M3^l1-^^e, _hSE 3 # tffc 1 
3CCfrtOTTI*TSC£K:&'K +t^f-/6fi0^7 
X*sfflE3nS. CCt, 7 , UXXf^2 2(t 

co^*ix-^^-f--^2 2-c^^^x^ccoia 
^rcottiEWTbnr , Aw m.<owmK*nz> c i 

& 0 CCt, I00gf/cm 2 -150k 

/ci^._h^3^r^*U^ L~C^>, * ^-rt/ 7 6 
[0 034] C(£>cfc5&C, ^UX^^-^2 2tCfcl> 

tciM*«HWt5^. *fc»@»ffc©ii:Bfrttts<!:a 



(6) WM^ 10-101347 

10 

ip-T^o ^-It, C<D'&ftiX^-~ i>2 3"C«. 
^-1^2 2"CtSg^i±/c^x^ h 4 3*Mf-rS*». £ 

[0 03 5] #'?X<Df&&tfimjn&&MjL2>±. tnvx 
e>, MXr-i?2 3^6^f-^2 4(cg}f$# 

3*SJi&K: ^r*- h 8 ^O** ^';U 7 ® JBttOCfS 5 
[0 0 3 6 ] J^_bcDJ:^0C. »afiSJgtcJ:«3«ffl»^^ 
1. 7'UXf^2 2, i^f->?2 3W» 

[0 03 7] *f$$C. # ^©ttffii&XSiOHfl**^ 
Ufeg|7 3&>6W63^«c«fc^cc, ftfWJsHg^-f— 1 «: 

30 ^^n/cf^c, ^i/x^f^2 2m ^u^u&j&s 

[0 0 3 8]|fW^f^2 1 4 7 , l/XXf-^2 
©PSK50 tc*oT«, HHi«Xf-y 

2 i r«»ffl^x;i/©fiir©ia8* 5 4 o °ct c 

<D«f©S0KS1 ^4 2 OTJi-r*. ^^c, 7"l/XXf- 
^2 2t(i3 9 0'C 4 ^Xf^^2 3rii3 4 0 e C&C 

CD^S^ 6 8 0 °CT^cJF^ 1 ©JfiS^ 56 0'Ci V 
UXXf- i/2 2W5 1 0°C V ^^X^-^2 3Ttt 
50 4 3 0°Cit-S o 
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[0 03 9 ] CC-C, 7*1/XX7-- V>2 2CC*jCir^, 

MC, f&mMl CCa^ttCCJBREL/c*-?^ 5 O^fittpJ 
CO*^5 0£r-y- h 8#>^ilU/etKSg 

ofcafifcsttc* y- b8%mm$&z>« cticcj:^ 

tTfoft<T:fefi<ttS. 

7x»u*aii/t» v **ajB#-h y *s*3o*m> 

fit, &o«5 lrt©*/^**^— &i&Kt8!SK: 

B5 4 CC^y> 5^5 5 ->'j >^5 BWJb* 

X h>5 6£i&frt£<i:^CC, CCO^V >^5 5©5teSlCC 

fx h>5 6tcJ:9«l*;tf^;*£S*ttl>'X^ 30 

5 7 3&ae>sai5sa 1 ccsi6^^^ ; 5:^^E^'c«^^ 
[0041] <bf:5t, mmmx— b y ?*^3 o&#h> 

Z>m£L± Ittt, So|3f5 1 <fcJtBL , T:a>^ h&fc 
2tctt2 7!FM-enJt2Ui©Waffl*-b U *^3 0*E« 

-etiWUflB*— b y ^2^3 otcg^-r&c £cc<£-?r v 40 

[0 042 ] «»©fi6JBSE 1 *C*ft/Ttt, «fc:£ffl0W> 

^2 2_bt?cr>^^l . ^^f-^2 2R 
c«ftfft;*^-^2 3 frc^-n*, &satfc«K:«J# 
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wntoe»^i^ w$c, 7 , i/^xf-> ; 2 2(cfciit 

t^r^^iEL"C, 
iMO«3ffiWiEai«:fTt>ft:Wti6*3tc63te(i^ fit, C 
0^'UXXt--^2 2 CC^JC^TCi, 5t/7^OttS*10 
10 - 1 O 12 p o i s eec«fS-r£C£*P6, COttttffi 

K^c^^o S£oT, 2^©#^**«8fc3t**»dK: 
— ^©^^©fflIfoSojaKK:»b'r± 2 0*c, 

[0 04 3 ] fCC, g2UfcCD4 5iSa$'&5a 

2 0 *\ l^tt££CDM-FD6 (iSi&*> 

l^Cim^. CD45tVCD20i*I»3t 
^»-&6cK, WWSRJB^f ^2 2TOflt»il Oil 
^5 6 0 B C, 7 , UXXf-^2 2rii5 2 0°a 
f-i?2 3'CB4 3 0'CiL, S/cCD4 5 iM-FD 

fSMMl CDMS^S 6 0°C. ^U^f-J?2 2T»5 
10 XL i^f-i>2 3-C«4 2 0 4 C<!:-ri) o 

vcD2o«7io # a m-f 

D6»7 0 0 o C"C£>&o 

[0044] J^JiOJ: 5 LT"JSSJBSS 1 K <*: 0 SBfctf^ 

[ 0 0 4 5 ] 111 1 0 ICTjkUtcm&MG 0 tt. 

J5Bg^l*»e>«*a 1 2*BX0l»(r»fc1»JSiBIC«>O 

6 2, 6 3 £fr%mm$ti. 116 1 \Z±M&)0rFM<O 
*JIHS2aJ6 1a. 6 1b^Wl, Cti6tCtt±T*fil«: 
Mii-rS^S#fflO^?L6 4 a, 6 4b^M$n, C 
tl6M6 4a, 6 4 bCC±SE6 2SCTFM6 3*s»» 
Stiri^. *Lt, cn6±S6 2MTM6 3KtC 
^tt'7*-f6 5*«3n, £/cHM6 1 CC«x^*;U6 
e&afy- F 6 7#sjBJ56SnTt^S. 
[0 04 6] T16 3 5iHSWCCKW6ti, _bM6 2ti 

S6 2 0±T^I^O»tMBH*a*a-r&ft:«>Cc. 
M^P6 1 atctt, f <Dj^?L6 4 a<OJi^W(4ti^:SCC& 

<D±«fflJfC«7^>^aS6 2 a«$ntfc^ CO 
77>^86 2 att. JblJPlgP6 1 a©aHCCj:SX 
h -^«6 9iXh ty/^y >^6 8©TIitC§gt^ 

^hP-^^/cW«jor^o"Cc^ 0 for, hi 

ifi* b Vis #3 8 CC^Jgl/fcffifit?. ^BPn^^ 
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n^o /c/cl, Ji^6 2ttTHHawt*ji>-cfe. mme 

[0 04 7] C<OflE^SE6 0*ffl^"C»fflnS^«rff^BS 

ffitti^, ±M6 2CDgfi>0^^e^^ 6 5F*9&C;&AU 
fc^^XtC^t^li It^Mt^^e, CCDJ1M6 

TM7 2l8lfc:+* fcTTW 7 3 3&JJgJlE3tiSiftCC % CCD 
tf^-f 7 3tC«^^Jl/7 4Riyfy-h7 5*SgS»S 
ntl^o ±M7 1iT17 2<!:«3Slt*56f 4 * 20 
©Ktc^RU?t«fa^O^*»^a7 6tCj;orBFf^cDI^ 

rBW^^n^ct^^Ajr^ri^o ccr\ ±m7 1 1 

7 1 iT17 2 <fc©R(|K:, fc'rw 7 3;^6<3!>gE«JB 

<di»ibw j&iis snsjiscc-r-s. cc -egf a/a© ism 
urc#, ^o^^b*^-Y 7 3rt5c»M^-5^3waao3te 

[0 04 9] J^iiCDcfc^CC, ^M7 0^Mi, *J 

3rttc«*&$nS3^6, 7 3;frfc©gteWR 

HIS: 5 fc&S. yux^f->3>-C 

1 <L Tl 7 2 iOMCcSfaffltoWia^fiSottSSi, _LM 

7 1 «rTS7 2CC}«PU«^SttJ«iC0 2a'r^^>^ 40 

[0 05 0 ] 

x &m&mtm&'? & c t ct £ o tf 5 ** m/aa^cc £ o * 
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[0 1 ] *«9B©»m^S6SK:4yWSJsSgS©— 

[02] Hl©X-XRIHr*S B 
[03] ilOY-Yiiir^^ 

[^6] ^ux^a©«fl6i»^sr*So 

[08] jSfl5M(Dffi©«jiS«*m-riRffiia"c**. 
[09] ^^x»a^®©flb©flij5s«ior. 
mi<> fc t> ©*^-r*jiRift war * & o 
[0io] »ffl^«a{cMCi6ti^fiags©fl6cc>«* 

[0ii] Wfflfi^sg«fcffii»6n*j^^cDs^tcj5ij 
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6 0, 70 mmm 


2, 


6 1 JPM 
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6 2, 71 ±m 


4. 


6 3, 7 2 


6, 


6 5, 7 3 ^■ffcrfw 


7, 


6 6,74 X 
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